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426 BACTERlAL RECOMBINATlON 

cell contains l special genetic substance or 
structure, diffaentiated to perform genetic func- 

complexity. Very often, tbere appearrd to be t*c 
lareer, more dispersed “ouclei” per cell, in o& 

tiona.. .” (Taylor. 1949). trast to two pairs of more eondeneed nuclei the, 

CORRELATINGCYTOLOGICAL AND GENETIC 
often characterize comparable baploid colkma 

INVESTIGATJONS 
The structure of the “nuclei” is obscure, fe, 
WC bad been unable to analvse the connectfoe, 

Other speakers at this symposium will have 
discussed in more detail the present statue of 

of the granules to determine whether they fan 
a sinKIt connected proup or several groupa. ~0 

bacterial cytology and its bearings on bacterial far, our material, ioteqretations, or tecbniquel 
genetics. A nember of workers hove presented (HCI-Giemsa) have not sufficed to dcrnoes~~ 
convincing evidence for the presence of nuclei clear mitotic finarcs, but then are many ohmi* 
in bscterial cells, but their identification as takable examples of evmmetricallv placed mop, 
nuclei has hitherto been based only on incomplete of chromatin both in baploid and diploid cella 
morphological aad cytochemical evidence, in the Tbe preparations e.o fer studied do not admit of 
absence of an, more direct opportunity to locate any clear iotemretation in terms of doubled eh 
the genes witbin them. A most attractive objec- mosomes, and it is not vet excluded that the d& 
tive would be a documentation of the nocle~~ ferences reside principellv in a better expansioa 
events associated with genetic recombination in and relolution of nuclear etroctore in the dip& 
E. coli K-12, or any other suitable organism, cells. In occnsional preonrotions haploid eel. 
but this is on tbc horizon. not at hand. turcs have shown nerlv the same order of cara 

Mennwbile, many investigations of mutapenesis plexitv in chromatinic stroctore as diploid (Fim 
have been pndicatcd on probnbly fellocious 6). but to date one of us has consistently been 
models of bacterial cells as constructively iso- able colrectlv to classifv steined smears premued 
leted genes, despite tbc contrary cytological bv another, ostensibly by virtue of the nuclcm 
evidence for the multi-nucleate condition of most cvtolo~. Do two occasions. a cvtological de 
rod-shaped bacteria. Many of the characters used terminution correctly anticiputed e later wznnetic 
in bacterial mutation research are recessive definition of de states of e culture (one WBI~ I 
(e.g., resistonce to phsge or streptomycin) so that secondutv Lac+ homozwote: one B hnploid c& 
mutntioos induced in multinucleate cells could tore carryins en unstable gene which simulated 
not betin to exert their phenotypic effect until the variegation of heteroaveositv). The fortbet 
nuclear separation has occurred. In this respect cqtolocical ooalqais mw well rest upon teCb 
e comperisoo of vegetative CCIIY with presumably nical nod cooceptuul advoncee of the kind dir 
oninucleate endospores might be fruitful. cussed elsewhere in this symposium. 

The establishment of nondisjunctional or Stcmpcn (1950) and others have reported rbe’ 
“diploid” cultures opened the question of a cyto- nuclei can be visualized in living bacteria br 
lopical comparison of Zo and n for the purposes phase contrast micmscopv. This techniwe bm 
of a bacterial cytogenetics. For some time, remarkable advantaacs for obscr-vinq cells ee ’ 
preparations like that illuawted in Figure 5. whole. but onlv faint suggestions of the W& 
have encouqed this hope. Diploida often show ere apparent in preparations of E. coli K-12 
cells of qcater uniform Iength than haploids, and There is coneiderable fluctuation in the definition 
with chromstinic structures of greater apparent of the presumed chromntin (which appears ligkt 

PLATE I 

FIG. 5. Haploid pwent. W-67 (a). and diploid offsping, H-226 (b). Giemse stain lollawing oamic fixation aed 
hydrolysis with llCL 

FIG. 6. Hap&d cells, K-12. Ciemsa-osmic-HCI. 
FIG. 7. Get&c effecla 01 ultra-violet light on a diploid culture. H-226. a. Control plnting shoving p*p* 

derance of balanced lactase-positive colonies (Lot,-/Loed-; see Figure 4C) on EMD lactose agar. b. C O @ ‘* 
able plating 01 an eliquot erpoacd 10 ultra-violet Iight. 

FIG. B Phase contrast photomicrouaphs al microcolonies. a. Control plsting of strain K-12. b. from diploid 
cells, H-267. exposed to ultra-violet light. 

FIG. 9. Cytological effects of ultra-violet light on B diploid culture, H-267. m. Microcolony kom control sw 
pension. b. Miwa~oiony from vented suspension. Giemsroamic-HCI. 

FIG. IO. Mntabilitv dillaesca between Lnc,- alleles. m. Mutable, Y-87. b. Stable, W-112. Both on E @  
Isctwe agar. OBhour’plates. 
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